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, $X$ N $E_{1},$ $E_{2},$ $\cdots,$ $E_{N}$
. $E_{i}$ ( ) $f_{i}$ . ,
$x_{i}$ , $\mathrm{x}=[X1, X2, \cdots, XN]\mathrm{T}N\in R$
. , $x_{1}+x_{2}+\cdots+x_{N}=1$ . , ,
$\mathrm{x}\in S_{N}$ . , $\mathrm{e}_{i}$
. , $S_{N}= \{\mathrm{x}:\sum_{i}x_{i}=1, x_{i}\geq 0(\forall i)\}$ . ,
, $\mathrm{P}\in S_{N}$ .
$E_{i}$ xi/xi $f_{i}(\mathrm{x})$ f(X) $= \sum_{i}X_{i}fi(\mathrm{X})$









. , $f_{i}.(\mathrm{x})$ . ,
E,
$\dot{x}_{i}=x_{i}\{(\mathrm{A}\mathrm{x})_{i^{-\mathrm{x}}}\mathrm{T}\mathrm{A}\mathrm{x}\}$ (2)
. , $\mathrm{A}=(\mathrm{a}_{ij})$ N $\cross$ N ( ) , $(\mathrm{A}_{\mathrm{X}^{\backslash }})_{i}$ $\sum_{j}a_{i}’ x_{j}$
. (2) [3] . , 3 2
1 .
, ESS [4] . 2 $\mathrm{p}\in S_{n}$ $\mathrm{q}\in S_{n}$ $E_{1}$ $E_{2}$
. $1-\epsilon$ \epsilon $\mathrm{m}=\epsilon \mathrm{q}+(1-\epsilon)\mathrm{p}$
ESS $E_{1}$ $E_{2}$
, . , $\mathrm{m}$
$\mathrm{P}$ , $\mathrm{q}(\neq \mathrm{p})$
$\mathrm{q}^{\mathrm{T}}\mathrm{A}(\epsilon \mathrm{q}+(1-\epsilon)_{\mathrm{P}})<\mathrm{p}^{\mathrm{T}}\mathrm{A}(\epsilon \mathrm{q}+(1-\epsilon)\mathrm{p})$ (3)
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\epsilon $>0$ . , $P$ ESS
2
(Nash ) $\mathrm{q}$ , $\mathrm{q}^{\mathrm{T}}\dot{\mathrm{A}}$p- $\leq \mathrm{p}^{\mathrm{T}}\mathrm{A}p$ .
( ) $\mathrm{q}^{\mathrm{T}}\mathrm{A}\mathrm{P}=\mathrm{P}^{\mathrm{T}}\mathrm{A}P$ $\mathrm{q}^{\mathrm{T}}\mathrm{A}\mathrm{q}<\mathrm{P}^{\mathrm{T}}\mathrm{A}\mathrm{q}$ .
. Nash $\mathrm{P}$ $\mathrm{P}$ ,
$\mathrm{q}$ .
, $\mathrm{P}$ . $P$ ESS
[5].
$\mathrm{P}\in S_{N}$ $\mathrm{m}(\neq \mathrm{p})$ $\mathrm{m}^{\mathrm{T}}.\mathrm{A}\mathrm{m}<\mathrm{p}^{\mathrm{T}}.\mathrm{A}\mathrm{m}$
ESS . .
, P\in intSN ESS , – ESS .
, $P\in bdS_{N}$ ESS , $\cdot$ ESS( $bdS_{N}$ )
.
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, $\mathrm{p}=$ [$G/C,$ ($C$ -G)/C]T ESS . $p\in ints_{N}$
– ESS .
3.
SN $\text{ }[6]$ .
$-$ , $\mathrm{x}(\mathrm{O})$
ESS . , ,




( $\mathrm{O}.\mathrm{E}$ .D.) [7]. , $\mathrm{y}=1y_{1},$ $y_{2},$ $\cdots,$ $yN-1]^{\mathrm{T}}\in$







. A N k .
$S_{N}$ $R_{+}^{N-1}$ . ,
$w_{i}^{2}=y_{i}$ (11)
. y’ , w’ .
, (5) .
$\frac{dw_{i}}{dt}=(\frac{c_{i}}{2}-N-1j=\sum_{1}\frac{b_{ij}}{2}w_{j}^{2})wi+q_{i}$ (12)
. , $q_{i}$ Gauss . Lotka-Volterra
. , $b_{ij}.=b_{ji}\backslash .\cdot$ , (7)
’
$V( \mathrm{w})=-\sum^{N-1}\{\frac{c_{i}}{4}w^{2}i=1i-\sum^{N-1}\frac{b_{ij}}{8}w_{ji}j\neq i2w_{i}^{2}-\frac{b_{ii}}{8}w\}4$ (13)
‘1 .
. , (8)
$w_{i}(t+ \Delta t)=w_{i}(t)-\frac{\partial V(_{\mathrm{W},\phi)}}{\partial w_{i}}\Delta t+\sqrt{Q\Delta t}\sigma_{i}(t)$ (14)
. , $\sigma_{i}(b)\text{ _{ }},$ . .0.’ 1
$N(\mathrm{O}, 1)$ . , y
$p_{\beta}(\mathrm{y})=Z-1\mathrm{e}\mathrm{x}\beta \mathrm{p}\{-\beta V(\mathrm{y}, \emptyset)\}$ (15)









[1] N $\mathrm{U}$ .
[2] A($n\cross n$ ) $\mathrm{U}$ (N $\cross$ N )
aij=P’UP’ . ’
[3] A (9) $,(10)$ $\mathrm{B}$ ( $(n-1)\cross(n-1)$ )
$\mathrm{C}(\in R^{n-1})$ . , (8) $(\mathrm{x}arrow \mathrm{y})$ Lotka-
Volterra .
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